Microbial Synthesis of 5-Aminolevulinic Acid and Its Coproduction with Polyhydroxybutyrate.
5-Aminolevulinic acid (ALA), an important cell metabolic intermediate useful for cancer treatments or plant growth regulator, was produced by recombinant Escherichia coli expressing the codon optimized mitochondrial 5-aminolevulinic acid synthase (EC: 2.3.1.37, hem1) from Saccharomyces cerevisiae controlled via the plasmid encoding T7 expression system with a T7 RNA polymerase. When a more efficient autoinduced expression approach free of IPTG was applied, the recombinant containing antibiotic-free stabilized plasmid was able to produce 3.6 g/L extracellular ALA in shake flask studies under optimized temperature. A recombinant E. coli expressing synthesis pathways of poly-3-hydroxybutyrate (PHB) and ALA resulted in coproduction of 43% PHB in the cell dry weights and 1.6 g/L extracellular ALA, leading to further reduction on ALA cost as two products were harvested both intracellularly and extracellularly. This was the first study on coproduction of extracellular ALA and intracellular PHB for improving bioprocessing efficiency. The cost of ALA production could be further reduced by employing a Halomonas spp. TD01 able to grow and produce ALA and PHB under continuous and unsterile conditions even though ALA had the highest titer of only 0.7 g/L at the present time.